The second type is the so-called reticular reflex myoclonus, characterised by involvement of all muscles including proximal ones and by the upward activation of cranial nerves starting from the medulla.5 There are EEG spikes but they are not time-locked to myoclonus, and cortical responses to stimuli are not enhanced. The latter type of myoclonus has been commonly reported in patients with post-hypoxic myoclonus,5 6 but its pathophysiological mechanism has not been fully understood.
SUMMARY A patient with brain stem reflex myoclonus due to a massive midbrain infarct was studied electrophysiologically. Myoclonic jerks were elicited at variable latencies by tapping anywhere on the body or by acoustic stimuli, and mainly involved flexor muscles of upper extremities. The existence of convergence of somatosensory and acoustic inputs in the brain stem was suggested. This myoclonus seemed to be mediated by a mechanism similar to the spino-bulbo-spinal reflex.
Myoclonus is frequently sensitive to stimulus of single or multiple modalities. This reflex myoclonus is broadly classified into two types depending on the possible reflex centre. Pyramidal myoclonus' or cortical reflex myoclonus2 is electrophysiologically characterised by an enhanced cortical response to somatosensory stimulation and by the presence of cortical spike preceding the myoclonic jerk.2-4 This type of myoclonus is commonly encountered in patients with progressive myoclonic epilepsy including lipidosis.3 4 The second type is the so-called reticular reflex myoclonus, characterised by involvement of all muscles including proximal ones and by the upward activation of cranial nerves starting from the medulla.5 There are EEG spikes but they are not time-locked to myoclonus, and cortical responses to stimuli are not enhanced. The latter type of myoclonus has been commonly reported in patients with post-hypoxic myoclonus,5 6 but its pathophysiological mechanism has not been fully understood.
We report a patient with massive midbrain infarct manifesting myoclonic jerks which were easily elicited by tapping any part of the body or acoustic stimulation; the relationship with reticular reflex myoclonus as well as with spino-bulbo-spinal reflex7 will be discussed. (median value 49-2 ms) following the right ankle tap. The latency was variable from stimulus to stimulus even within the same stimulus-recording setting. The duration of the EMG discharge associated with a reflex myoclonus was 50 to 60 ms.
Tone burst elicited myoclonic jerks in facial and upper extremity muscles synchronously on both sides. The latency of myoclonic jerks elicited in the biceps brachii muscles by tone burst was variable from stimulus to stimulus, ranging from 25-2 to 39-2 ms (median value 32-2 ms), but the latency difference of each myoclonus between the left and right biceps muscles was small (0.8 to 4-8 ms). The duration of the evoked myoclonic EMG discharge was 50 to 70ms. There was no recognisable EEG response to tone burst. Auditory stimulation by clicks elicited myoclonus mainly in the right biceps brachii muscle, and its latency ranged from 32 6 to 75-8 ms (median value 54-2 ms).
Occurrence of the reflex myoclonus was significantly influenced by the rate of stimulus presentation both for somatosensory and acoustic stimuli. When click stimuli were given once every 250 to 500 ms, myoclonic jerks of increasing amplitude as well as of increasing duration were elicited (fig, b) . Myoclonic jerks were only occasionally elicited when the same stimuli were given at a lower stimulus rate (fig, b) , and myoclonic jerks were seldom elicited at a stimulus rate higher than once every 250 ms. The same phenomenon was observed for tap stimulation. When tone burst and the chin tap were alternately presented at an overall stimulus rate of once every 500 ms, myoclonic jerks were recruited as if stimulus of a single modality was presented at the same stimulus rate.
Discussion
Myoclonic jerks observed in the present case were elicited only by somatosensory and acoustic stimuli, and not by photic stimuli. Cortical SEPs were nearly absent while subcortical responses were present. Photic stimulation evoked normal cortical responses but no myoclonic jerks. Taking into account the clinical evidence of decerebration and the radiological evidence of massive infarct involving nearly the whole aspect of the midbrain, this myoclonus is best explained as a reflex mediated by structures caudal to the midbrain.
Moreover, alternate presentation of somatosensory and acoustic stimuli at an overall stimulus rate of once every 500 ms produced recruiting myoclonic responses as if either one of the two stimuli was given at the same rate. Since the stimulus presentation of a single modality, whether somatosensory or acoustic, at a rate of once every second did not produce Shibasaki, Kakigi, Oda, Masukawa recruitment of myoclonic responses, this finding suggests the existence of some convergence of inputs from the two stimuli of different modalities. It is reasonable to postulate that the convergence has taken place in the brain stem.
One of the characteristics -of this reflex myoclonus seems to be a significant variability of the latency. The variable latencies of tap-induced myoclonic jerks might be due to variabilities in the strength and speed of hammer tapping itself or in the time jitter between actual onset of tapping and pulse generation. Tone burst-or click-induced myoclonic jerks, however, also were variable in their latency from stimulus to stimulus in spite of the constant stimulus condition. This feature has not been reported in cortical reflex myoclonus.
Myoclonic jerks in the present case appear to be similar to the reticular reflex myoclonus described by Hallett et al5 in that the jerks mainly involved proximal muscles bilaterally. The latency jitter of evoked myoclonus has also been described in reticular reflex myoclonus. While the SBS reflex is usually difficult to be recorded in normal man,'0 Shimamura" proposed a similar mechanism to explain startle response seen in children with cerebral palsy. Those children showed a generalised jerky flexion following click and tactile stimuli. Recording of the jerky response by the surface EMGs from various muscles demonstrated sequential involvement from the rostral muscles to the caudal ones. The -latency was about 25 ms longer for the EMG response following tactile stimulation to foot than for the click-induced response. Myoclonic responses observed in the present case involved pre-Somatosensory and acoustic brain stem reflex-myoclonus dominantly flexor muscles of upper extremities, and weak stimulation elicited myoclonic responses almost exclusively in the flexor muscles. The latency of the evoked myoclonic jerk was 17 ms on average -longer for tapping the ankle than for the tone burst stimulus.
Conduction velocity of ascending and descending impulses of the reflex pathway in the present case could not accurately be obtained owing to a considerable variability of latencies. On average, however, the difference of 12 2ms between the latency of the response recorded from an arm muscle following the wrist tap and that recorded from the same muscle following the ankle tap suggests that the ascending pathway is rapidly conducting. Among a variety of somatosensory stimuli, only tapping was effective for eliciting myoclonic responses; pin prick, soft touch, sudden joint displacement or electric stimulation of the peripheral nerves was not effective. These observations seem to be in conformity to the SBS reflex which is predominantly influenced by impulses arising from. cutaneous sources. 7 The efferent conduction velocity was even more difficult to estimate, because the myoclonus was not elicited in leg muscles. However, the relatively long latency of the myoclonus elicited in the arm muscle following the chin tap (29-6 ms) as well as following the tone burst (32-2 ms) seems to suggest the slowly conducting efferent pathway found in the SBS reflex. 
